Gender differences in proenkephalin gene expression response to delta9-tetrahydrocannabinol in the hypothalamus of the rat.
Chronic exposure to delta9-tetrahydrocannabinol (delta9-THC) produces an activation of preproenkephalin (PENK) gene expression in the rat hypothalamus. The levels of circulating gonadal steroids concurrently modulate this neuropeptide in male and female rats. However, whether gonadal steroids regulate delta9-THC effects on PENK gene expression in the hypothalamus of male and female rats remains unknown. To test this hypothesis, experiments were carried out on intact, 2-week-gonadectomized, 1-week-gonadectomized, 1-week-dihydrotestosterone (DHT) replaced male rats, and 2-week-gonadectomized, 1-week-gonadectomized, 1-week-oestradiol replaced female rats. One week after hormonal replacement, animals were treated with vehicle or delta9-THC (5 mg/kg/day, i.p. 7 days). In males, delta9-THC administration to intact animals induced PENK mRNA in the paraventricular nucleus (PVN) and ventromedial nucleus (VMN) of the hypothalamus. Orchidectomy did not affect basal PENK mRNA levels in the PVN, but reduced PENK mRNA levels in the VMN. However, delta9-THC treatment induced PENK gene expression to the same extent in both hypothalamic nuclei of intact, castrated and DHT-replaced males. In females, ovariectomy decreased PENK gene expression in PVN and VMN. delta9-THC administration increased PENK gene expression in castrated females, but had no effect in the oestradiol-replaced group. Taken together, these results suggest gender differences in the response of chronic exposure to cannabinoids on PENK gene expression in the hypothalamus. Furthermore, it appears that alterations in opioid gene expression induced by cannabinoids in female rats depend upon the presence or absence of circulating oestradiol.